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Cross-cultural adaptation of the Brazilian 
version of the Dentine Hypersensitivity 
Experience Questionnaire (DHEQ-15)
Abstract: The dentine hypersensitivity (DH) is able to impair the oral 
health related quality of life (OHRQoL). However, there isn’t any specific 
validated questionnaire to be used in Brazil. The objective was to adapt 
and to validate the English version of the Dentine Hypersensitivity 
Experience Questionnaire (DHEQ-15) for use in Brazil. DHEQ-15 was 
cross-culturally adapted into the Brazilian-Portuguese language and then 
validated in a cross-sectional study with 100 participants recruited at a 
University clinic. Study sample comprised 2 groups: 100 individuals with 
DH, and 100 individuals without. The instrument was self-administered 
twice 7 to 10 days apart. The participants answered a global rating of 
oral health. The psychometric properties of the Brazilian version of 
DHEQ-15 were verified through internal consistency (Cronbach’s α) and 
test-retest reliability (intraclass correlation coefficient - ICC), convergent 
(Spearman correlation) and discriminant (Mann-Whitney test) validity. 
The significance threshold was set at p<0.05. Sample comprised 69 men 
and 131 women, of mean age 30.4y. The Brazilian DHEQ-15 demonstrated 
very good internal consistency (α = 0.945). Test-retest reliability revealed 
excellent reproducibility (ICC = 0.959, p < 0.001). There was statistically 
significant correlation between the scores obtained on all DHEQ-15 
domains and the global rating of oral health (p<0.001). Participants with 
DH scored significantly higher than those without DH (p<0.001). This 
study provides evidence supporting the cross-cultural validity of the 
Brazilian version of DHEQ-15 for use in Brazil.
Keywords: Dentin Sensitivity; Quality of Life; Surveys and 
Questionnaires.
Introduction
Dentine hypersensitivity (DH) is characterized by short and sharp pain 
arising from exposed dentine in response to thermal, evaporative, tactile, 
or osmotic stimuli that cannot be attributed to any other disease.1 Many 
at-home or in-office approaches have been proposed in order to treat DH.2,3 
DH is a common clinical problem with prevalence ranging from 3% to 98% 
in the European population,2 and from 17% to 46% among Brazilians.3,4,5
DH is an uncomfortable condition that affects function and quality of 
life.6 The Oral Health-Related Quality of Life (OHRQoL) is the patient’s own 
perception of how the state of the mouth impacts upon his or her quality 
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of life.7 People with DH may experience impacts on 
quality of life in everyday activities, such as eating, 
drinking, and social interaction, as well as more subtle 
impact on emotions and identity.1,8,9 A condition specific 
instrument may provide insights into the particular 
consequences of that condition without the background 
noise of impacts from other conditions.10
Since it was reported that one generic instrument 
(Oral Health Impact Profile, OHIP) did not discriminate 
the impacts of DH,11 a specific instrument was 
developed focusing on the consequences of DH 
on oral health-related quality of life.8 The Dentine 
Hypersensitivity Experience Questionnaire (DHEQ) 
was settled to detect functional limitations, coping 
behaviors, emotional and social impacts caused by 
DH, showing excellent reliability and validity in both 
a general population and a clinical sample from the 
United Kingdom.8 It was also responsive to changes 
in OHQoL.9 
The original DHEQ contains 50 items on five 
subscales of ‘restrictions’, ‘adaptation’, ‘social impact’, 
‘emotional impact’, and ‘identity’.  The short version 
(DHEQ-15) consists of 15 items arranged on the same 
five subscales.12 In DHEQ-15, responses are given 
on a seven-point Likert scale, with responses coded: 
1 = ‘strongly disagree’, 2 = ‘disagree’, 3 = ‘agree a little’, 
4 = ‘neither agree nor disagree’, 5 = ‘agree a little’, 
6 = ‘agree’ and 7 = ‘strongly agree’. The total score is 
calculated as the sum of all 15 items scores (1–7 Likert 
scale) per participant (possible range of 15–105). Subscale 
scores for each one of the five subscales is created in 
the same way. The proportion of impacts is calculated 
as the number of impacts that each participant broadly 
agreed (‘‘strongly agree’’, ‘‘agree’’, ‘‘agree a little’’).8 Higher 
DHEQ-15 scores indicate negative impact on quality of 
life. The DHEQ-15 has been recommended to identify 
people with DH or to evaluate DH treatments.13 
The cross-cultural adaptation of an instrument 
is mandatory for the use in a new country, culture, 
and/or language in order to maximize the attainment 
of semantic, idiomatic, experiential, and conceptual 
equivalence between the original and the target 
versions.14 If the new culture has subtle differences in 
the living and/or has a different way of approaching 
a task, it would change the statistical properties of the 
new version. Further tests should be conducted on the 
psychometric properties of the adapted instrument 
in order to demonstrate the measurement properties 
needed for the intended application, such as  reliability 
and validity.14 Therefore, the aim of the present study 
was to adapt and validate the DHEQ-15 for use in 
the Brazilian-Portuguese language.
Methodology
Patient settings
The validation study was conducted at the 
Periodontics Clinic of the School of Dentistry – Federal 
University of Minas Gerais, Belo Horizonte, Brazil. 
In order to estimate the sample size, calculations 
were made based on the desired precision of Cronbach’s 
alpha.15 One hundred individuals were determined to 
be necessary for a fifteen-item instrument to obtain 
a 95% confidence interval (CI) for Cronbach’s alpha 
about 0.934,14 with a desired CI width of about 0.06.
Participants were included if they had at least 
two nonadjacent sensitive teeth with a response 
≥ 1 on the Schiff scale. Individuals were excluded 
if they had: a) teeth with evidence of current or 
recent caries, b) teeth with exposed dentine but with 
deep, defective or facial restorations, teeth used as 
abutments for fixed or removable partial dentures, 
teeth with full crowns or veneers, orthodontic bands 
or cracked enamel, c) sensitive teeth with contributing 
aetiologies other than erosion, abrasion or recession 
of exposed dentine.
Evaluation of dentine hypersensitivity
The teeth were subjected to an air blast (evaporative 
stimulus) for 2s from a 1cm distance onto the buccal 
surface 1–2 mm coronal to the free gingival margin. 
The degree of pain was scored according to the Schiff 
cold air sensitivity scale:16 0- subject does not respond 
to air stimulus; 1- subject responds to air stimulus, 
but does not request discontinuation of stimulus; 
2- subject responds to air stimulus and requests 
discontinuation or moves from stimulus; 3- subject 
responds to air stimulus, considers stimulus to be 
painful, and requests discontinuation of the stimulus. 
Dentine hypersensitivity was assessed throughout 
the study by a single examiner (DWDO) who had 
been previously clinically trained.
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Development of the Brazilian version 
of DHEQ-15
The Brazilian version of the DHEQ-15 was obtained 
after the assessment of its conceptual, item, and 
semantic equivalences. The DHEQ-15 was adapted 
into Brazilian-Portuguese using the cross-cultural 
method described by Beaton et al.14 This process 
involved five stages:
1. First, two independent translators translated the 
DHEQ-15 from English to Brazilian-Portuguese. 
Both were native Brazilians, fluent in the English 
language and with background knowledge in 
Dentistry. Each produced a translated version 
of DHEQ-15;
2. These two versions were synthesized into one 
version. A written report carefully documenting 
the process, containing each of the issues addressed 
and how they were resolved was provided;
3. The synthesized version was back-translated 
from Brazilian-Portuguese to English by two 
professional translators fluent in Portuguese 
(Brazilian) but whose mother language is 
English. Neither was familiar with the original 
instrument. Each produced a written report of 
his back-translation. The backward translations 
were synthesized and compared with the 
original English version;
4. The translated, synthesized, and back-translated 
versions, as well as the written reports, were 
compared and discussed by an expert panel 
comprising two PhD students and two dental 
specialists with extensive knowledge of Oral Health 
Related Quality of Life assessment and biostatistics. 
All were fluent in both English and Portuguese. 
A preliminary Brazilian version of the DHEQ-15 
was then produced along with a written report;
5. The preliminary Brazilian version of the DHEQ-15 
was pilot tested on a convenience sample of 10 
individuals who were not included for additional 
testing of psychometric properties. Each 
participant was then interviewed to enquire about 
any difficulties in completing the DHEQ-15 or 
understanding the meaning of each question or 
response. The expert panel discussed the findings 
and developed the Brazilian DHEQ-15 (Figure). 
Additional testing of the final version assessed 
its psychometric properties. The instrument was 
self-administered to a sample of: 1) 100 individuals 
who presented with dentine hypersensitivity and 
completed the instrument twice, with an interval of 
Pensando sobre você ao longo do último mês, até que ponto você concordaria ou discordaria com as seguintes afirmações: 
(Por favor, marque somente uma opção de resposta para cada pergunta)
1 Ter dentes sensíveis me tira o prazer de comer e beber.
2 Eu demoro para terminar de comer e beber algumas coisas por causa dos meus dentes sensíveis.
3 Algumas vezes, eu tenho dificuldades em tomar sorvete por causa dos meus dentes sensíveis.
4 Eu tenho que mudar o jeito que eu como ou bebo certas coisas.
5 Eu tenho que ser cuidadoso ao respirar pela boca em um dia frio.
6 Quando eu como alguns alimentos, eu tenho que ter cuidado para que eles não toquem certos dentes.
7 Por causa dos meus dentes sensíveis, eu demoro mais para terminar uma refeição.
8 Eu tenho que ser cuidadoso com o que eu como quando estou com outras pessoas por causa dos meus dentes sensíveis.
9 Ir ao dentista é difícil para mim porque eu sei que vai doer devido aos meus dentes sensíveis.
10 Eu fico ansioso quando eu vou comer ou beber alguma coisa que pode causar sensibilidade nos meus dentes.
11 A sensibilidade nos meus dentes é irritante.
12 A sensibilidade nos meus dentes é insuportável.
13 Ter dentes sensíveis me faz sentir velho.
14 Ter dentes sensíveis me faz sentir prejudicado.
15 Ter dentes sensíveis me faz sentir doente.
Todos itens devem ser respondidos em uma escala Likert de 7 pontos com as opções e os escores: concordo muito (7), concordo (6), 
concordo um pouco (5), nem concordo nem discordo (4), discordo um pouco (3), discordo (2) ou discordo muito (1).
Figure. The Brazilian version of the 15-item dentin hypersensitivity experience questionnaire (DHEQ-15).
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7-10 days, these subjects did not receive any treatment 
for DH; 2) 100 individuals who did not have dentine 
hypersensitivity (i.e. Schiff scale = 0) and completed 
it only once. 
The total score is calculated as the sum of all 15 
items scores (1–7 Likert scale) per participant (possible 
range of 15–105). Subscale scores for each one of the five 
subscales is created in the same way. The proportion 
of impacts is calculated as the number of impacts that 
each participant broadly agreed (‘‘strongly agree’’, 
‘‘agree’’, ‘‘agree a little’’).10 Higher DHEQ-15 scores 
indicate negative impact on quality of life.
The instrument also included one item designed 
to assess the construct validity of the Brazilian 
DHEQ-15: all participants were asked to self-report 
their global oral health on a 6-point scale from 1 (very 
poor) to 6 (excellent).8
During the whole development process, the expert 
panel was in touch with a developer of the original 
DHEQ (PGR).
Statistical analysis
Analysis was performed using the Statistical 
Package for the Social Sciences®, version 23 (IBM 
Corp. Armonk, NY, US). Descriptive analysis provided 
frequencies, means, and standard deviations. 
Internal consistency was evaluated using 
Cronbach’s alpha for multi-item subscales, each 
item deleted and corrected item-totals. Cronbach’s 
alpha is a summary statistic, which captures the 
extent of agreement between all possible subsets of 
items. Values ≥ 0.70 were considered acceptable.17 
Corrected Item-Total Correlation Coefficients were 
obtained. Values ≥0.20 were considered acceptable.
Test–retest reliability was determined by calculating 
intraclass correlation coefficient (ICC) using data from 
the 100 patients who completed the DHEQ-15 twice. 
The ICC was calculated based on single measured, 
two-way mixed, consistency model. The degree of 
reliability was assessed based on the following ICC 
values: ≤ 0.40 = weak; 0.41–0.60 = moderate; 0.61–0.80 = 
good; and 0.81–1.00 = excellent.18 The value of ICC was 
used to estimate the standard error of measurement 
(SEM), and thereafter, to estimate the smallest detectable 
change (SDC) (95% level of confidence).
Convergent validity was tested through investigating 
the correlation (Spearman correlation) between DHEQ-15 
subscale scores and global rating of oral health. The 
underlying hypothesis was that participants who rated 
their overall oral health status as poor would score higher 
on the DHEQ-15. The correlation values are considered 
to indicate poor correlation when < 0.20, to indicate fair 
correlation when 0.21–0.40, to signify good correlation 
when 0.41–0.60, to indicate very good correlation when 
0.61–0.80, and to indicate excellent correlation when 
> 0.81.13 It was expected a very good and/or excellent 
negative correlation between these variables.
Discriminative validity was tested through the 
Mann-Whitney test by comparing the difference in 
subscale and total scores between participants with 
and without dentine hypersensitivity. The hypothesis 
was that participants with DH would have higher 
DHEQ-15 scores (indicating worse OHRQoL). 
Cross-cultural validity was investigated by 
confirmatory factor analysis (CFA). It was hypothesized 
that the five dimensions of original instrument could 
be replicated in this analysis. It was conducted CFA 
on the raw scores using the ML estimator in Mplus, 
Version 7.1 (Muthén & Muthén, CA, US). It was used the 
chi-squared-to-df ratio of 3 and SRMR < .08, and CFI > .95 
as cutoffs for excellent fit and CFI > .90 for acceptable fit.
Ethical principles
The study protocol was approved by the Ethical 
Research Committee of the Federal University of Minas 
Gerais (CAAE #50173115.5.0000.5149). All participants 
were informed about the objectives of the study and 
signed the informed consent form prior to data collection. 
The present study was also conducted in accordance 
with the Helsinki Declaration of 1975, as revised in 2013.
Results
The evaluations by the expert panel indicated that 
there was semantic equivalence in the translated items, 
idiomatic equivalence between the two translations, and 
an absence of translation difficulties. The assessment 
of semantic equivalence was performed between the 
items from the back-translated synthesis version and 
the items from the original version. The panel testing 
suggested two modifications. The original term 
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“sensations in my teeth” was replaced by “sensitive 
teeth” in the Brazilian DHEQ-15. In the item 5, the 
expression “how I breathe” was complemented by 
the term “through the mouth”; in Brazilian version it 
reads “how I breathe through the mouth”. Moreover, 
the panel understood the scales and reported no 
consistent problems in the use of DHEQ-15.
Two hundred individuals aged from 18 to 67 
years participated in the study (Table 1). Thirty-eight 
(19.0%) were classified as degree 1 hypersensitivity; 
33 (16.5%) as degree 2; 29 (14.5%) degree 3; and, 100 
(50.0%) participants had no dentine hypersensitivity 
(Schiff scale = 0) (Table 1). 
All instruments were completed with no missing 
values. The average time to complete the questionnaire 
was 5 (± 3) minutes. The mean value of the global rating 
of oral health question was 4.17 (± 1.38). The mean 
score for the total scale in the study population was 
52.57 (± 21.93). Table 2 shows the mean and standard 
deviation (SD) for subscale and total scores of the 
Brazilian version of DHEQ-15.
Test–retest reliability was calculated for 100 
participants who completed DHEQ 7-10 days apart. 
Test–retest reliability was evaluated using ICCs that 
ranged from 0.781 to 0.913, for restrictions and social 
impacts, respectively. The ICC for the total score was 
0.959 (IC95: 0.940–0.972) (Table 2). The ICC values for 
the Brazilian DHEQ-15 indicated good to excellent 
agreement. The lowest and highest SEM value was 
1.403 (social impact) and 3.436 (total score), respectively. 
The SDC ranged from 3.891 (social impact) to 9.526 
(total score).
The Cronbach’s Alpha Coefficient was obtained for 
the total score and the different domains (Table 2). The 
alpha for the total score was 0.945 (IC95: 0.933–0.955), and 
for the domains ranged from 0.779 for ‘adaptation’ to 
0.879 for ‘emotional impact’. All domains and the total 
score exceeded the minimum reliability standard of 
0.70. The values of the corrected item – total correlation 
were higher than 0.560, and ranged from 0.560 (item 
13) to 0.821 (item 8) (Table 2). The alpha if item deleted 
ranged from 0.938 to 0.944 (Table 3). 
Total and domains scores of the Brazilian DHEQ-
15 had significantly negative correlations with global 
oral health status (rs ranged from -0.615 (social impact) 
to -0.546 (identity), p<0.001, indicating good convergent 
validity (Table 4). 
Table 5 displays means, standard deviations, and 
Mann-Whitney test results of the responses on each 
domain of DHEQ-15 in patients with and without DH. 
The mean value of the total score of DHEQ-15 was 
67.88 (± 16.97) and 37.27 (± 14.33) in patients with and 
without DH, respectively. Total and domains scores 
were higher in participants with DH (p < 0.001).
The CFA model showed an acceptable fit to the data, 
with a chi-squared-to-df ratio of 3.0 (chi-squared = 
266.34, df = 88, p < .001), SRMR = 0.049, and CFI = 0.92. 
The CFA confirmed that all items had substantial and 
statistically significant (p < .001) loadings from the 
respective factors (b= 0.65 to 0.89) (Table 6).
Table 1. Characteristics of the participants of the study.
Variables n %
Gender
Male 69 34.5
Female 131 65.5
Schiff scale
0 100 50.0
1 38 19.0
2 33 16.5
3 29 14.5
Mean SD
Age 30.4 12.7
Table 2. Mean score, test retest reliability, and internal consistency for the subscales and the total sum of the Brazilian DHEQ-15.
Subscale Mean SD ICC CI95 (LE-UE) p-value SEM SDC Cronbach’s α
Restrictions 13.09 5.12 0.781 0.691–0.847 < 0.001 1.677 4.649 0.812
Adaptation 11.20 5.10 0.852 0.787–0.898 < 0.001 1.420 3.936 0.779
Social impact 9.58 5.09 0.913 0.873–0.940 < 0.001 1.403 3.891 0.853
Emotional impact 10.43 5.36 0.888 0.838–0.923 < 0.001 1.423 3.945 0.879
Identity 8.27 4.52 0.814 0.736–0.871 < 0.001 2.063 5.720 0.823
Total score 52.57 21.93 0.959 0.940–0.972 < 0.001 3.436 9.526 0.945
LE: lower extremity.; UE: upper extremity; SEM:  standard error of measurement; SDC: smallest detectable change.
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Discussion
DH is part of everyday life for many people and 
can compromise their well-being.19, 20 The DHEQ-15 
instrument was developed in order to quantify the 
effects of DH on everyday life.8 It was aimed to provide 
the first cross-cultural adaptation of the DHEQ-15 in 
Brazil, and the findings showed the reliability and 
validity of the DHEQ-15 to measure the impact of 
DH in the Brazilian population.
Psychometric instruments, like DHEQ-15, are 
scales that permit the recording of the reports of 
individuals in a standardized and reproducible 
way. They can be divided into two groups: those 
completed by the observer (rating scales) and those 
completed by the person her/himself (self-report 
scales). While the former present problems regarding 
Table 3. Internal consistency of the Brazilian version of DHEQ-15.
Item Scale mean if item deleted Corrected Item-Total correlation Cronbach’s Alpha if item deleted
Item 1 48.07 0.611 0.943
Item 2 48.59 0.758 0.940
Item 3 47.98 0.667 0.942
Item 4 48.44 0.656 0.942
Item 5 49.31 0.651 0.942
Item 6 48.78 0.739 0.940
Item 7 49.16 0.814 0.938
Item 8 49.50 0.821 0.938
Item 9 49.49 0.685 0.941
Item 10 49.07 0.808 0.938
Item 11 48.66 0.791 0.939
Item 12 49.57 0.803 0.939
Item 13 50.21 0.560 0.944
Item 14 49.07 0.677 0.942
Item 15 50.18 0.564 0.944
Table 4. Correlation between DHEQ-15 and global rating of 
oral health (convergent validity).
Variable
Oral health rating
rs p-value
Restrictions -0.559 < 0.001
Adaptation -0.561 < 0.001
Social impact -0.615 < 0.001
Emotional impact -0.603 < 0.001
Identity -0.546 < 0.001
Total score -0.662 < 0.001
Table 5. Association between DHEQ-15 and dentin 
hypersensitivity (discriminant validity).
Variable
DH present DH absent
p-value
Mean SD Mean SD
Restrictions 15.96 3.58 10.22 4.83 < 0.001
Adaptation 14.74 3.69 7.66 3.66 < 0.001
Social impact 12.90 4.75 6.26 2.71 < 0.001
Emotional impact 14.07 4.25 6.79 3.61 < 0.001
Identity 10.21 4.78 6.34 3.25 < 0.001
Total score 67.88 16.97 37.27 14.33 < 0.001
Table 6. Factor loadings of the confirmatory factor analysis.
Variable Standardized loading
Restriction
Item 1 0.653
Item 2 0.892
Item 3 0.766
Adaptation
Item 4 0.712
Item 5 0.717
Item 6 0.847
Social impact
Item 7 0.856
Item 8 0.868
Item 9 0.737
Emotional impact
Item 10 0.848
Item 11 0.851
Item 12 0.858
Identity
Item 13 0.709
Item 14 0.882
Item 15 0.709
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the observer’s experience, the latter demand greater 
individual cooperation.21 The DHEQ-15 is a self-report 
instrument, and the Brazilian version showed it could 
be completed quickly and easily which may increase 
individual cooperation when using it.
Most OHRQoL scales were developed in western 
countries and, therefore, require a cross-cultural 
adaptation in order to be used in different countries.14,21 
The cross-cultural adaptation and validation of the 
DHEQ-15 was conducted following guidelines for 
this purpose.14,22 DHEQ-15 has also been adapted 
and validated into the Chinese language,13 using the 
same process employed here . The adoption of a single 
method for the adaptation of a same instrument in 
various countries allows the adjustment and validity 
between the translated versions. Also, the adaptations 
emphasize the importance for a standardized process.
After the back-translation process, the synthesized 
version was evaluated by the developer of the 
instrument. This may have enhanced the equivalence 
between the original and the translated versions. The 
expert panel concluded that both pairs of translation/
back-translation achieved adequate equivalence 
to the original instrument regarding the semantic 
aspects. Pilot testing of a translated instrument 
among participants in order to evaluate the items 
and the response forms for clarity also enhanced 
the quality of the final version of the translation.23 
The suggestions of the panel were accepted by the 
expert panel, and modifications were made to meet 
the current vocabulary and culture of Brazilians.
The Cronbach’s alpha is the most widely used 
method for estimating internal consistency reliability 
in applied research,24 and should be performed to 
all new measurement methods.25 It measures the 
extent to which the items in the test measure the 
same construct.26 An alpha value greater than 0.70 
is considered acceptable for measures to be used 
in groups.17 The present Cronbach’s alpha showed 
that on average 94.5% of the DHEQ-15 score may 
be explained by 15-interitem covariances. Thus, the 
present 15 items are highly interrelated. In the present 
study, the Cronbach’s alpha for DHEQ-15 total scores 
was slightly higher than both English (α = 0.906)12 and 
Chinese (α = 0.934)13 DHEQ-15 versions. All Cronbach’s 
alpha if item deleted were higher than 0.9, and as a 
good result of this excellent internal consistency, 
none item needed to be excluded. However, high 
Cronbach’s alpha does not necessarily indicate a 
high level of consistency between the instrument 
items.27 High values may be related to redundancy 
of the items, compromising content validity, since an 
item set in the instrument can measure something 
similar to some of the other items.28
Test-retest reliability is a basic aspect in the 
examination of scientific measurements of physiological 
or psychological constraints. The ICC is a common 
parameter or index used to estimate measurement 
reliabilities induced by human errors.18 An instrument 
has temporal stability (test–retest reliability) if repeated 
measurements are obtained in constant conditions, 
and give the same or compatible results, assuming 
that there was no change in the characteristics of what 
is being measured.29, 30 In order to verify temporal 
stability, the time between test and retest should 
be long enough to prevent recall, but short enough 
to ensure none clinical changes. A period of 1 to 2 
weeks is often considered appropriate as was the case 
here.31 During this time, individuals did not receive 
any DH treatment. The ICC for total score was higher 
than the Chinese version (ICC=0.894),13 and close to 
the English version, which reported ICCs above 0.9.12 
This finding supports that any reliable examination/
procedure would need to produce similar results 
regardless of time, environment, or examiner.29 The 
ICCs for domains and total score of the Brazilian 
DHEQ-15 were above 0.7 indicating that measures 
are stable over time. The present results show that 
the Brazilian DHEQ-15 may be considered a reliable 
and stable instrument. 
Reliability is of central importance in assessment 
of agreement between measurements in successive 
sessions.32 Reliability depends on both ICC and SEM 
of subjects taking an assessment. The SEM is the 
amount of error that can be attributed to measurement 
error, and it is an adequate calculation if one needs a 
general statistic for describing the accuracy of the score 
achieved by a randomly chosen subject.33 The smaller 
the SEM, the more accurate are the assessments that 
are being made. The present findings showed high 
ICCs and small SEMs relative to means, indicating 
a more accurate instrument, which is a desirable 
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outcome. In addition, random measurement error 
exists in all assessments. If the measurement error of 
an instrument is not determined, the interpretability 
of the test scores is limited.32 It was used SDC in 
order to calculate the random measurement error. 
The SDC is the smallest threshold of a change score 
that is beyond random error at a certain confidence 
level.32,33 The present research showed small SDC 
values, they indicated that low differences between 
consecutive assessments of a single patient are able 
to announce a real change beyond random error.
The construct validity of the translated DHEQ-15 
was evaluated by discriminative, convergent and 
cross-cultural validity. Instruments about individuals’ 
health and functioning filled out by the individual 
should be validated to ensure that they measure the 
construct that they aim to measure (validity).34 
The convergent validity reflects whether the scores 
of the instrument under study “make sense” in relation 
to the scores of other related instruments.34 A standard 
global rating of oral health was employed to examine 
convergent validity, since both the instrument and 
the question measure the participants’ oral health. 
Participants with higher DHEQ-15 scores had rated 
their overall oral health as worse. High DHEQ-15 scores 
indicate more negative impact of DH on daily life. 
Convergent validity is generally considered adequate if 
a correlation with an instrument measuring the same 
construct is >0.50.31 All correlation coefficient were 
higher than 0.54, confirming the convergent validity 
of the translated DHEQ-15. Both the Chinese and the 
English DHEQ-15 had good convergent validity.12,13
Discriminant validity requires the contrast of 
measures of constructs in the same conceptual domain.35 
The DHEQ-15 scores of participants with DH were 
significantly higher than of those without. This difference 
should be viewed as evidence for discriminant validity 
and indicates that groups (with and without DH) are 
distinct from each another.  The discriminative capacity 
of this new condition-specific instrument for DH is 
much higher than previous instruments could show.8
CFA was recommended to investigate the 
cross-cultural validity in cross-cultural studies according 
to the COSMIN (Consensus-based Standards for the 
selection of health status Measurement Instruments).36 
Cross-cultural validity refers to the degree to which the 
performance of the items on an adapted instrument are 
an adequate reflection of the performance of the items 
of the original version.37 Considering the conceptual 
foundation and results of the original12 study, five 
dimensions was suitable for the DHEQ-15. The CFA 
employed herein added a level of statistical precision 
and confirmed the Brazilian instrument domains reflect 
the same domains of the original version.
DH cannot be considered a disease, and its 
treatment is often determined by symptoms, mainly 
the pain, and the experience of DH can be unpleasant 
for the individual.20 Considering that DH is able to 
promote behavioral changes and negatively influence 
oral health-related quality of life,8,9 clinicians and 
researchers should use this questionnaire as ultimate 
outcome,38 and not only as complementary finding. 
The impact of DH on quality of life measured by this 
instrument can be used as a parameter for either 
deciding to initiate the treatment or even evaluating 
the effectiveness of the treatment.
Although well conducted, limitations should 
be present in the present study. For example, the 
responsiveness of the Brazilian version of DHEQ-15 
was not verified, as this would require longitudinal 
data. Moreover, a judgment sampling from a clinical 
population was used. Further longitudinal studies 
are needed to confirm the responsiveness of the 
DHEQ-15 in the general Brazilian population.
Conclusion
The present study provided evidence supporting 
the cross-cultural validity of a Brazilian version of 
DHEQ-15 that can be recommended to evaluate the 
impact of DH on quality of life among Brazilians.
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